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Description

[0001] The present invention relates to an information
terminal device according to the preamble of claim 1 and
an input/output control method according to the preamble
of claim 6.

[0002] In general, a portable terminal device is driven
by a battery. If a remaining quantity of the battery is re-
duced, input/output operation such as communication is
not carried out stably, and there is an unfavorable pos-
sibility that an error may be generated in data which is
input or output. For such a case, technique for stopping
the communication function of the portable terminal de-
vice when the remaining quantity of the battery is small
for avoiding a failure due to shortage of the battery re-
maining quantity is disclosed in Japanese Patent Appli-
cation Laid-open No.6-67766.

[0003] Fig.1 is a functional block diagram showing a
functional structure of the above mentioned conventional
portable terminal device.

[0004] In this portable terminal device, a judging
means 65 compares a remaining quantity of a battery 61
detected by a battery remaining quantity detectingmeans
63 and a battery volume necessary for communication
for a communicating means 62 estimated by an estimat-
ing means 64, thereby judging whether there is enough
battery remaining quantify necessary for communication.
As aresult, if there is enough battery remaining quantity
necessary for communication, the judging means 65 per-
mits the communicating means 62 to communicate, and
if there is not enough battery remaining quantity/power
necessary for communication, the judging means 65 pro-
hibits the communicating means 62 from communicating.
If the communication is inhibited, the judging means 65
suppresses other function by function suppressing
means 67, and newly judges a battery remaining quantity
necessary for communication from electricity consump-
tion of suppressed function, thereby avoiding a failure of
communication due to shortage of electricity.

[0005] Moreover, some communicating means such
as modems can change communication speed, and elec-
tricity consumption may be varied depending upon
change in the communication speed. However, in the
above mentioned conventional example, a variation in
electricity consumption is not taken into account. There-
fore, when the communication speed is changed in the
above mentioned conventional example, a program of
the estimating means 64, i.e., an operating system of the
portable terminal device must be changed.

[0006] Further, among portable terminal devices,
some communicating means are exchangeable such as
PCMCIA modems each having different electricity con-
sumption. However, a case in which the modem is ex-
changed is nottaken into accountin the above mentioned
conventional example. Therefore, in the conventional ex-
ample, a program of the estimating means 64, i.e., an
operating system of the portable terminal device must be
changed if the communicating means is exchanged.
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[0007] Furthermore, in the above mentioned portable
terminal device, only a case in which operation of a single
communicating means is controlled is taken into account.
However, there is a case in which one portable terminal
device includes a plurality of communicating means such
as a LAN card and an infrared modem in addition to a
modem. Such a case in which other communicating
means are added is not taken into account in the above
mentioned conventional example. It is possible, when-
ever a communicating means is newly added, to add an-
other estimating means 64 which corresponds to the add-
ed communicating means, but in such a case also, the
operating system must be changed.

[0008] Also, when the operation becomes unstable
due to decrease in electricity, and there is a problem in
quality of data, such a problem arises also in other input/
output means in addition to the communicating means.
However, an input/output means other than the commu-
nicating means is not taken into account in the conven-
tional example.

[0009] US 5532935 discloses an information terminal
device according to the preamble of claim 1. US 5 511
205 discloses a related information terminal device.
[0010] Itis anobject of the present invention to provide
an information terminal device and an input/output con-
trol method capable of preventing the operation of an
input/output device from being unstabilized due to short-
age of battery volume without changing an operating sys-
tem even when electricity consumption of the input/out-
put device is varied due to setting or the input/output de-
vice is exchanged or newly added.

[0011] An information terminal device driven by a bat-
tery according to the presentinvention comprises the fea-
tures of claim 1.

[0012] In the information terminal device, when the
judging means judges that there is enough battery re-
maining quantity, input or output of data by the input/
output device is permitted by the permitting means.
Therefore, when the battery remaining quantity is not
enough, data is not input or output in an unstable oper-
ational state. Further, in the information terminal device,
the electricity consumption of the input/output device
stored in the driving means is registered in the electricity
consumption registering means. Then, the judging
means judges in accordance with the registered electric-
ity consumption. Therefore, even when the input/output
device is exchanged or newly added, it is unnecessary
to make changes in any other portion than a driving
means corresponding to such exchanged or newly added
input/output device.

[0013] In the above information terminal device, elec-
tricity consumption of the input/output device may be var-
ied depending upon a setting of the driving means.
[0014] In this case, electricity consumption corre-
sponding to the changed setting is re-registered in the
re-registering means by changing the setting of the driv-
ing means by the setting changing means, and the input/
output device can be operated in accordance with the re-
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registered electricity consumption. Therefore, it is possi-
ble to allow the input/output device to operate needed
operation as much as possible. In this case also, it is
unnecessary to make any change in other portions.
[0015] In the information terminal device according to
claim 3, the electricity consumption of the input/output
device measured by the electricity consumption meas-
uring means is registered in the electricity consumption
registering means. Therefore, when the input/output de-
vice is used a second time or subsequent time, the judg-
ing means judges in accordance with this registered elec-
tricity consumption. For this reason, even if the electricity
consumption of the input/output device corresponding to
the driving means is not stored, the same effect as that
of the information terminal device of the first aspect can
be obtained. Further, even if the input/output device is
changed or newly added, it is unnecessary to make
change in other portions other than the driving means
corresponding to the changed or newly added input/out-
put device.

[0016] According to the present invention, when the
battery remaining quantity is not enough, data is not input
or output in unstable operational state. Further, when an
input/output device is changed or newly added, it is un-
necessary to make a change in any portion other than
the driving means (driver) corresponding to such a
changed or newly added electricity consumption device.
[0017] Further, when electricity consumption of the in-
put/output device is varied by the setting of the driving
means (driver), it is possible to allow the input/output to
operate as much as possible by changing the setting of
the driving means (driver) to a lower electricity consump-
tion side.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig.1 is a functional block diagram showing a func-
tional structure of a conventional portable informa-
tion terminal device;

Fig.2 is a block diagram showing a circuit structure
of a portable information terminal device according
to an embodiment of the present invention;

Fig.3 is a functional block diagram showing a func-
tional structure of the portable information terminal
device according to the embodiment of the present
invention;

Figs.4A and 4B are views for showing an address
structure of a driver shown in Fig.2, wherein Fig.4A
shows a case in which a corresponding hardware
has a single electricity consumption value, and Fig.
4B shows a case in which the electricity consumption
value of the corresponding input/output hardware
can be changed by setting;

Fig. 5 is a flow chart showing a procedure for exe-
cuting input/output function in the portable informa-
tion terminal device according to the embodiment of
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the present invention;

Fig.6 is a flow chart showing a procedure for check-
ing a battery remaining quantity in the portable infor-
mation terminal device according to the embodiment
of the present invention;

Fig.7 is a flow chart showing a procedure of a sub-
routine for initializing the driver;

Fig.8 is a flow chart showing a procedure in subrou-
tine for changing the setting of the driver; and

Fig.9 is a block diagram showing a circuit structure
of a portable information terminal device according
to a modification of the embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] A preferred embodiment of the present inven-
tion will now be explained with reference to the accom-
panying drawings

[0020] Fig.2is a block diagram showing a circuit struc-
ture of a portable information terminal device according
to the embodiment of the present invention.

[0021] As shown in Fig.2, the portable terminal device
comprises a CPU 11, a ROM 12, a RAM 13, a battery
14, input/output hardware 15a to 15c, switches 16a to
16¢ and a battery remaining quantity measuring instru-
ment (DET) 17. The CPU 11, the ROM 12, the RAM 13,
the input/output hardware 15a to 15c, the switches 16a
to 16¢ and the battery remaining quantity measuring in-
strument (DET) 17 are connected with each other
through a bus 10.

[0022] The CPU 11 executes process programs which
are stored in the ROM 12 and shown in the flow chart as
will be described later. When the CPU 11 executes these
programs, functions which will be described later are re-
alized in the portable terminal device. The CPU 11 is
provided therein with a timer 11a, and battery remaining
quantity checking process which will be described later
is carried cut in accordance with interrupt requested at
predetermined time intervals from the timer 11a.

[0023] The ROM 12 stores data used by or in the proc-
ess program of the CPU 11. The ROM 12 stores pro-
grams of an operating system which will be described
later (here, this means an operating system in a wide
sense, and this includes drivers) or application programs.
The ROM 12 is a nonvolatile memory and thus, data is
held even if the portable terminal device is turned OFF.
[0024] The RAM 13 is a volatile memory constituted
by a semiconductor memory, and is used as a working
area of the CPU 11.

[0025] In this portable terminal device, different ad-
dresses are allocated to the ROM 12 and RAM 13. The
CPU 11 may directly read the process program from the
ROM 12 and execute, or may transfer the process pro-
gram stored in the ROM 12 to the RAM 13, and read the
process program from the RAM 13 and execute. A pro-
gram in which a setting of a driver is changed as will be
described later is always transferred from the ROM 12
to RAM 13 and executed.
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[0026] The battery 14 supplies electricity to various
portions of the portable terminal such as input/output
hardware 15a to 15c. The battery 14 may be a flashlight
battery, a battery pack type battery, or a storage battery.
The battery 14 may be one which is an external battery
to be mounted to the outside the portable terminal device.
[0027] Althoughonlythree input/output hardware com-
ponents 15a to 15c are shown in Fig. 2, the number of
input/output hardware is not limited. Examples of the in-
put/output hardware 15a to 15¢ are a keyboard for input-
ting characters or numbers, a liquid crystal display ap-
paratus, a touch panel provided in front of the liquid crys-
tal display apparatus, a disk device for reading and writing
data on a floppy disk, a LAN card for sending and receiv-
ing, through LAN, data to or from another computer con-
nected to the LAN, and a modem for sending and receiv-
ing data to or from another computer through telephone
line. As will be described later, electricity consumption of
some of the input/output hardware 15a to 15¢c may be
varied by the setting.

[0028] The switches 16a to 16¢ are provided such as
to correspond to the input/output hardware 15a to 15c,
supplies or cuts the supply of electricity from the battery
14. The switches 16a to 16¢c may be hardware switches
such as FET, or may be software switches for stopping
driving function which will be described later for driving
the corresponding input/output hardware 15a to 15c.
[0029] The battery remaining quantity measuring in-
strument 17 measures a remaining quantity of the battery
14.

[0030] Fig.3is afunctional block diagram showing the
function of this portable terminal device which is realized
if the CPU 11 executes the process program stored in
the ROM 12.

[0031] As shown in Fig.3, the function of this portable
terminal device comprises an operating system 20, driv-
ers 21a to 21c, application programs 22a to 22c, input/
output hardware 15a to 15c, the battery remaining quan-
tity measuring instrument 17, a function table 31, link
information 32 and a working area 30 in which a electricity
consumption value table 33 is written.

[0032] The operating system 20 executes input/output
function which will be described later based on request
from application programs 22a to 22c, and executes
process of battery remaining quantity checking which will
be described later based on interruption from the timer
11a provided in the CPU 11. When these processes are
executed, the operating system 20 reads and writes the
link information 32 or the electricity consumption value
table 33. The operating system 20 writes the electricity
consumption value on the electricity consumption value
table 33 by a setting value indicated by the application
programs 22a to 22c or a default value held by the op-
erating system 20 when the input/output function is ex-
ecuted.

[0033] The drivers (device drivers) 21a to 21c respec-
tively control the input/output hardware 15ato 15ctoinput
or output. The address structure of the drivers 21ato 21c
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differs depending upon whether or not the electricity con-
sumption of the corresponding input/output hardware
15a to 15c is varied by a setting value indicated by the
operating system 20.

[0034] When the electricity consumption of the corre-
sponding input/output hardware 15a to 15c is not varied
by the setting value, each of the drivers 21a to 21¢c com-
prises driver header information 41, a driver body 42,
input/output value header information 43 and electricity
consumption value data 44 as shown in Fig. 4A.

[0035] When the electricity consumption of the corre-
sponding input/output hardware 15a to 15c¢ is varied by
the setting value, each of the drivers 21a to 21c compris-
es driver header information 41, a driver body 42, input/
output value header information 43 and a plurality of elec-
tricity consumption value data 44a to 44n as shown in
Fig.4B.

[0036] The driver header information 41 includes in-
formation concerning a starting address of the driver
body 42 and attribute of the driver. The driver body 42 is
a program for controlling the corresponding input/output
hardware 15a to 15c. The electricity consumption value
header information 43 includes information concerning
whether the number of the electricity consumption value
of the corresponding input/output hardware 15a to 15¢
is one or more, and if the number of the electricity con-
sumption value is more than one, the electricity consump-
tion value header information 43 further includes infor-
mation concerning associative relation between the set-
ting value and the electricity consumption value data. The
electricity consumption data 44, 44a to 44n are informa-
tion concerning the electricity consumption of the corre-
sponding input/output hardware, and the electricity con-
sumption data 44a to 44n in Fig.4B are information cor-
responding to the respective setting values.

[0037] Referring back to the functional block diagram
in Fig.3, the application programs 22a to 22c are pro-
grams for realizing functions such as word processor,
spreadsheet program, database, schedule management
or communication, and are executed under control of the
operating system 20.

[0038] As described, the working area 30 is provided
in the RAM 12.
[0039] In the functional table 31 which is written in the

work area 30, input/output functions of the operating sys-
tem 20 are listed and stored.

[0040] Electricity consumption values respectively
corresponding to the input/output hardware 15a to 15¢
are written in the electricity consumption value table 33.
When the electricity consumption of the input/output
hardware 15a to 15c¢ are not varied, the electricity con-
sumption value data 44 of the corresponding drivers 21a
to 21c are written in the electricity consumption value
table 33. When the electricity consumption of the input/
output hardware 15a to15c are varied by the setting val-
ue, among the electricity consumption value data of the
corresponding drivers 21a to 21c, only electricity con-
sumption value data corresponding to the setting value
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is written.

[0041] The link information 32 indicates which of the
input/output hardware 15a to 15¢ should be used to re-
alize the input/output function of the operating system 20
written in the functional table 31. The order of priority is
set in the link information 32, when the link information
32isreleased as will be described later, such information
is released from the increasing order of the priority.
[0042] The operation of the portable information termi-
nal device will be explained below.

[0043] First, when this portable information terminal
device is turned on, a boot program is operated and the
operating system 20 is started. The operating system 20
registers input/output function realized by the operating
system 20 in the functional table 31, reads the electricity
consumption value data 44, 44a to 44n based on default
setting value, and registers the same in the electricity
consumption value table 33. Then, the link information
32 is set with respect to the various function registered
in the functional table 31 and electricity consumption val-
ues of the hardware 15ato 15c registered in the electricity
consumption value table 33.

[0044] Then, any of the application programs 22a to
22c are executed by a user’s request from the portable
terminal device.

[0045] Next, itis supposed thatinput/outputis request-
ed by the application program 22a to 22c executed by
the user’s request. At that time, the application program
transfers a setting value of the drivers 11a to 11c exe-
cuted by function of the operating system 20 that corre-
sponds to a request stored in the functional table 31, and
data to be input or output, to the operating system 20 as
parameters. Then, based on the transferred parameters,
the processing "execution of input/output control" which
is a function of the operating system 20 and is shown in
the flow chart in Fig.5 is carried out.

[0046] When the processing of the flow chart shown
in Fig.5 is started, the CPU 11 first moves to a subroutine
"initialize drivers" which will be described later, and ini-
tializes the drivers 21a to 21c corresponding to the func-
tion (step S11). By this "initialize drivers", the electricity
consumption corresponding to the setting value of the
driver is registered in the electricity consumption value
table 33.

[0047] When the processing of the subroutine of "ini-
tialize drivers" is completed, the CPU 11 returns to a main
routine, and obtains the link information 32 from function
registered in the functional table 31 that is requested by
the application programs 21a to 21c (step S12). Then
the CPU 11 judges whether or not the link information 32
is set with respect to the function (step S13).

[0048] Ifitis judged that the link information 32 is not
set with respect to the function in step S13, the process-
ing is advanced to an error processing in step S24 which
will be described later.

[0049] If it is judged that the link information 32 is set
with respect to the function in step S13, the CPU 11 ob-
tains an address of the electricity consumption value in
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the electricity consumption value table 33 from the set
link information 32 (step S14), and reads the electricity
consumption value based on the obtained address (step
S15).

[0050] Next, the CPU 11 obtains a remaining quantity
of the battery 14 measured by the battery remaining
quantity measuring instrument 17(step S16), and esti-
mates a continuous operational time during which the
corresponding input/output hardware 15ato 15c can con-
tinuously and stably be operated with the obtained re-
maining quantity of the battery 14 (step S17). Further,
the CPU 11 calculates a function completing time that is
necessary for completing the input/output function from
the setting value of the driver transferred as the param-
eter and an amount of data to be input or output (step
S18). The CPU 11 compares the continuously operation-
al time estimated in step S17 and the function completing
time calculated in step S18, and judges whether or not
the continuous operational time is equal to or longer than
the function completing time (step S19).

[0051] If it is judged that the continuous operational
time is equal to or longer than the function completing
time in step S19, the processing is advanced to step S20
which will be described later.

[0052] If it is judged that the continuous operational
time is shorter than the function completing time in step
S19, the CPU 11 judges whether it is possible to change
the settings of the drivers for operating the input/output
hardware 15a to 15c¢ by the functions (step S21).
[0053] Ifitis judged that it is not possible to change
the settings of the drivers in step S21, the processing is
advanced to an error processing in step S24 which will
be described later.

[0054] Ifitis judged that it is possible to change the
settings of the drivers in step S21, the CPU 11 judges
whether or not there is any other setting value capable
of further reducing the electricity consumption of the cor-
responding input/output hardware 15ato 15c¢ (step S22).
[0055] Ifitis judged that there is no setting value ca-
pable of further reducing the electricity consumption in
step S22, the processing is advanced to error processing
in step S24 which will be described later.

[0056] Ifitis judged that there is another setting value
capable of further reducing the electricity consumption
instep S22, the CPU 11 moves to a subroutine of "change
of setting of driver" which will be described latter, and the
setting of the drivers 21a to 21¢ corresponding to this
function is changed (step S23). The electricity consump-
tion value whose electricity consumption is lower by one
level is registered in the electricity consumption value
table 33.

[0057] When the processing of the subroutine of
"change of setting of driver" is completed, the CPU 11
returns to the main routine, and returns back to step S14,
the same processing is continued based on the electricity
consumption value newly registered in the electricity con-
sumption value table 33.

[0058] Step S20 corresponds to a case in which there
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is enough remaining quantity of battery 14 for executing
the function stably. Therefore, the CPU 11 executes the
program of the driver body 42, and operates the corre-
sponding input/output hardware 15a to 15¢. With this op-
eration, the corresponding input/output hardware 15a to
15cinput or output data requested by the application pro-
grams 22a to 22c. Then, the processing of this flow chart
is completed.

[0059] Step S24 corresponds to a case in which there
is not enough remaining quantity of battery 14 for exe-
cuting the function stably. Therefore, the CPU 11 returns
information rejecting the input/output of data requested
by the application programs 21a to 21c as parameters
to the application programs, and conducts error process-
ing for informing the user of error by displaying to that
effect or alarming. Thus, the processing in the flow chart
is completed.

[0060] Further, in the portable terminal device, an in-
terruption is generated at predetermined time intervals
from the timer 11a, and in accordance with the interrup-
tion, "check of battery remaining quantity" which is a func-
tion of the operating system 20 and which is shown in a
flow chart in Fig.6 is conducted.

[0061] When the processing of the flow chart in Fig.6
is started, the CPU 11 obtains a remaining quantity of
the battery 14 measured by the battery remaining quan-
tity measuring instrument 17 (step S31). Next, the CPU
11 sequentially obtains electricity consumption values in
the electricity consumption value table 33 linked by the
link information 32 from the functional table 31, and es-
timates the continuous operational time during which the
corresponding input/output hardware 15ato 15c can con-
tinuously and stably operate with the remaining quantity
of the battery 14 obtained in step S11 (step S32). The
CPU 11 judges whether or not all the continuous opera-
tional times estimated in step S32 are equal to or longer
than a predetermined value (step S33). These predeter-
mined values of the corresponding input/output hardware
15a to 15¢ may be different.

[0062] When all the continuous operational times are
not equal to or longer than a predetermined value in step
S33, i.e., when any one of the estimated continuous op-
erational times is not equal to or longer than the prede-
termined value, the CPU 11 judges whether or not the
link information 32 is set between the functional table 31
and the electricity consumption value table 33 (step S34).
[0063] Whenitis judged that the link information 32 is
setin step S34, the CPU 11 judges whether it is possible
to change the setting value of a driver for operating any
of the input/output hardware 15a to 15c (step S35).
[0064] Whenitisjudged thatitis notpossibletochange
the setting value of the driver in step S35, the processing
is advanced to step S38 which will be described later.
[0065] When it is judged that it is possible to change
the setting value of the driver in step S35, the CPU 11
judges whether or not there is any other setting value
capable of further reducing the electricity consumption
of the corresponding input/output hardware 15a to 15c
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(step S36).

[0066] If it is judged that there is no setting value ca-
pable of further reducing the electricity consumption in
step S36, the processing is advanced to processing in
step S38.

[0067] I[fitis judged that there is another setting value
capable of further reducing the electricity consumption
in step S36, the CPU 11 moves to a subroutine of "change
of setting of driver" which will be described later, and the
setting of the drivers 21a to 21c corresponding to this
function is changed (step S37). The electricity consump-
tion value whose electricity consumption is lower by one
level is registered in the electricity consumption value
table 33.

[0068] When the processing of the subroutine of
"change of setting of driver" is completed, the CPU 11
returns to the main routine, and returns back to step S32,
the same processing is continued based on the electricity
consumption value newly registered in the electricity con-
sumption value table 33.

[0069] In step S38, the CPU 11 releases the link infor-
mation 32 having the lowermost priority among the set
link information 32. The CPU 11 returns to the processing
of step S32, and the same processing is continued in
accordance with the setting of the new link information.
[0070] Whenitisjudged that the link information is not
set in step S34, the shortage of remaining quantity of the
battery 14 is displayed and alarm is given for warning the
user of the shortage of remaining quantity of the battery
14 (step S39). Then the processing of the flow chart is
completed.

[0071] On the other hand, when all the continuous op-
erational times are equal to or longer than the predeter-
mined value in step S33, the flow chart is completed as
it is.

[0072] Processing of subroutine of "Initialize of driver"
in step S12 will be explained with reference to the flow
chart in Fig.7.

[0073] When the processing is started, the CPU 11
reads the electricity consumption value header informa-
tion 43 of the corresponding drivers 21ato 21c(step S41).
The CPU 11 judges whether or not the electricity con-
sumption value is varied by the setting value from the
read electricity consumption value header information 41
(step S42).

[0074] When itis judged that the electricity consump-
tion value is not varied by the setting value in step S42,
the CPU 11 reads the electricity consumption value data
44 (step S43). Then, the processing is advanced to step
S45.

[0075] When itis judged that the electricity consump-
tion value is varied by the setting value in step S42, the
CPU 11 refers the electricity consumption value header
information 43 and reads the electricity consumption val-
ue data corresponding to the setting value among the
electricity consumption value data 44ato 44n (step S44).
Then, the processing is advanced to step S45.

[0076] Instep S45, the CPU 11 registers the electricity
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consumption value data which is read in step S43 or S45
in corresponding address of the electricity consumption
value table 33. The CPU 11 further carries out other in-
itializing process such as initialization of the driver body
42 (step S46), and returns to the main routine.

[0077] Processing of subroutine of "Change in the set-
ting of driver " in steps S23 and S38 will be explained
with reference to a flow chart in Fig.8.

[0078] When the processing is started, the CPU 11
reads the electricity consumption value header informa-
tion 43 of the corresponding drivers 21ato21c (step S51).
The CPU 11 judges whether or not the electricity con-
sumption value is varied by the setting value from the
read electricity consumption value header information 41
(step S52).

[0079] When itis judged that the electricity consump-
tion value is not varied by the setting value in step S52,
the processing is advanced to step S55.

[0080] When itis judged that the electricity consump-
tion value is varied by the setting value in step S52, the
CPU 11 refers the electricity consumption value header
information 43 and reads the electricity consumption val-
ue data corresponding to the setting value among the
electricity consumption value data 44ato 44n (step S54).
Further, the CPU 11 registers the electricity consumption
value data which is read in step S53 in the corresponding
address of the electricity consumption value table 33
(step S54). Then, the processing is advanced to step
S55.

[0081] Instep S55, the CPU 11 conducts the process-
ing for changing the setting f the driver body 42, and the
processing of this flow chart is completed.

[0082] Asdescribed above, inthe portable terminal de-
vice according to the present embodiment, in order to
continuously and stably operating the input/output hard-
ware 15a to 15c even if the setting or set value of the link
information 32 is changed, input/output function request-
ed by the application programs 21ato 21cis not executed
when the remaining quantity of the battery 14 is not suf-
ficient (step S42). Therefore, it is possible to avoid un-
stable operation of the input/output hardware 15a to 15¢
when the remaining quantity of the battery 14 is not suf-
ficient.

[0083] Inthe portable terminal device according to the
present embodiment, since link information 32 having
lower priority order is sequentially released by the
processing of "checking of battery remaining quantity"
executed in accordance with interrupt from the timer 113,
it is possible to reduce the electricity consumption when
the remaining quantity of the battery 14 is not enough.
[0084] Further, in the portable terminal device accord-
ing to the present embodiment, value is registered in the
electricity consumption value table 33 and the link infor-
mation 32 is set using the function of the operating system
20, and the operating system 20 controls the input/output
based on the registered content in the electricity con-
sumption value table 33 and the set link information 32.
Therefore, even if the input/output hardware is changed
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or added, itis possible to cope with this without changing
the operating system 20 if a corresponding driver is add-
ed.

[0085] Further, in the portable terminal device accord-
ing to the present embodiment, when the electricity con-
sumption of the input/output hardware 15a to 15c is
changed by setting value, even if there is not a sufficient
remainder of the battery 14 for continuously and stably
operating the input/output hardware 15a to 15¢ with the
initial setting, it is possible to operate the input/output
hardware 15a to 15¢ by changing the setting value.
Therefore, it is possible to allow the input/output hard-
ware to operate as much as possible.

[0086] In the above embodiment, the electricity con-
sumption value of the input/output hardware 15a to 15c
registered in the electricity consumption value table 33
is written in the corresponding drivers 21ato 21c as elec-
tricity consumption value data 44, 44a to 44n. As shown
in Fig.9, an electricity consumption measuring instrument
18 may be added to the structure in Fig.2, and an elec-
tricity consumption value actually measured by this elec-
tricity consumption measuring instrument 18 may be reg-
istered in the electricity consumption value table 33. With
this feature, even when the electricity consumption value
table is not previously written in the drivers 21a to 21c,
it is possible to cope with a variation in electricity con-
sumption due to variation of characteristics of parts, or
new compatible parts (such as PC card modem) which
is announced after the registration to the drivers 21a to
21c.

[0087] In the above embodiment, the processing
shown in the flow chartin Fig.6 is executed in accordance
with the interruption from the timer 11a in the CPU 11.
This processing in the flow chart may be executed when
the portable terminal device is turned ON.

[0088] The above embodiment has been described
while taking the case where the entire portable terminal
device is driven by electricity supplied from the battery
14. However, the present invention can be applied to a
case where only the input/output hardware is driven by
a battery. In this case, battery remaining quantity meas-
uring means may be provided such as to correspond to
the input/output hardware, and when a function of the
requested input/output utilizes the input/output hardware
which is driven by the battery, the same processing as
described above may be carried out.

[0089] Although the above embodiment has been de-
scribed while taking the case where the presentinvention
is applied to the portable terminal device, the present
invention can be applied to any types of information ter-
minal devices which are driven by batteries (business
power source supplied from electric power company may
be used together) and which drive the input/output hard-
ware.

[0090] Intheabove embodiment,the operating system
20 and programs of the drivers 21a to 21c which realize
the function of the present invention are stored in the
ROM 12. However, these programs may be stored in a
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floppy disk or CD-ROM and supplied, as may be installed
in a hard disk provided in the portable terminal device for
example. Alternatively, these programs may be stored
and supplied in a ROM card which is designed to be
detachably inserted to the portable terminal.

Claims

1. An information terminal device driven by a battery,
comprising:

an input/output device (15a-15c);

a battery remaining quantity measuring means
(17) for measuring a remaining quantity of said
battery (14);

a driving means (21a-21c) for operating said in-
put/output device and storing electricity con-
sumption of said input/output device when said
input/output device is operated;

an electricity consumption registering means
(30) for registering the electricity consumption
stored in said driving means; characterized in
that said information terminal device comprises:

ajudging means (20) forjudging, when input
or output of data to or from said input/output
device is required, whether or not said bat-
tery remaining quantity measured by said
battery remaining quantity measuring
means is enough for carrying out such a re-
quired input or output of data with said elec-
tricity consumption registered in said elec-
tricity consumption registering means; and
an input/output permitting means (16a-16c¢)
for permitting said input/output device to
carry out said input or output of data when
said judging means judges that said battery
remaining quantity is enough.

2. Aninformation terminal device according to claim 1,
wherein
an electricity consumption of said input/output de-
viceis varied depending upon a setting of said driving
means;
said driving means stores electricity consumption of
said input/output device for every setting;
said information terminal device further comprises;
a setting changing means for changing the setting
of said driving means when said judging means judg-
es that said battery remaining quantity is not enough;
and
a re-registering means for registering, in said elec-
tricity consumption registering means, the electricity
consumption stored in said driving means corre-
sponding to a setting which is changed by said set-
ting changing means.
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3. Aninformation terminal device according to claim 1,

comprising:

an electricity consumption measuring means
(18) for measuring electricity consumption when
said driving means operates said input/output
device;

said electricity consumption registering means
(30) being adapted for registering the electricity
consumption measured by said electricity con-
sumption measuring means.

4. Aninformation terminal device according to any one

of claims 1 to 3, wherein
said judging means comprises:

a completion time calculating means for calcu-
lating time required for completing said required
input or output of data to or from said input/output
device;

an operational time calculating means for calcu-
lating a continuous operational time of said in-
put/output device with electricity consumption
registered in said electricity consumption regis-
tering means within said battery remaining
quantity measured by said battery remaining
quantity measuring means; and

a comparing means for comparing said time cal-
culated by said completion time calculating
means with said time calculated by said opera-
tional time calculating means.

An information terminal device according to any one
of claims 1 to 4, wherein

said input/output device is provided plurally;

said driving means is provided for each of said input/
output devices correspondingly;

said electricity consumption registering means
stores electricity consumption stored in each of said
driving means associated with said input/output de-
vices or said driving means; and

said judging means judges whether electricity con-
sumption associated with said input/output device or
said driving means for carrying out said required in-
put or output of data is enough for carrying out said
required input or output of data.

An input/output control method for controlling an in-
put/output device driven by a battery and controlled
by a driver in which electricity consumption of a cor-
responding input/output device is stored, compris-

ing:

an electricity consumption registering step for
registering the electricity consumption of said in-
put/output device stored in said driver;

a battery remaining quantity measuring step for
measuring said battery remaining quantity when
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input or output of data to or from said input/output
device is required; characterized by compris-
ing:

a judging step for judging whether or not
said battery remaining quantity measured
by said battery remaining quantity measur-
ing step is enough for carrying out such a
required input or output of data with said
electricity consumption registered in said
electricity consumption registering step;
and

a permitting step for driving said driver for
allowing said input/output device to carry
out said input or output of data when said
judging step judges that said battery re-
maining quantity is enough.

An input/output control method according to claim 6,
wherein

an electricity consumption of said input/output de-
vice is varied depending upon a setting of said driver;
said driver stores electricity consumption of said in-
put/output device for every setting;

said input/output control method further comprises;
a setting changing step for changing the setting of
said driver when said judging step judges that said
battery remaining quantity is not enough; and

an electricity consumption re-registering step for
substituting and re-registering electricity consump-
tion stored in said driver corresponding to a setting
which is changed by said setting changing step for
electricity consumption registered in said registering
step.

An input/output control method according to claim 6,
comprising:

an electricity consumption measuring step for
measuring electricity consumption when said
driver operates said input/output device;

in said electricity consumption registering step,
registering the electricity consumption meas-
ured by said electricity consumption measuring
step.

9. A storing medium for storing a program for realizing

an input/output control method according to any one
of claims 6 to 8.

Patentanspriiche

Informationsendeinrichtung, angetrieben durch eine
Batterie, umfassend:

eine Eingabe-/Ausgabeeinrichtung (15a - 15c);
ein Batterierestmengen-Messmittel (17) zum
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Messen einer Restmenge der Batterie (14);
ein Antriebsmittel (21a - 21c) zum Betreiben der
Eingabe-/Ausgabeeinrichtung und zum Spei-
chern des Stromverbrauchs der Eingabe-/Aus-
gabeeinrichtung, wenn die Eingabe-/Ausgabe-
einrichtung betrieben wird;

ein Stromverbrauch-Registrierungsmittel (30)
zum Registrieren des Stromverbrauchs, der in
dem Antriebsmittel gespeichert ist;

dadurch gekennzeichnet, dass die Informations-
endeinrichtung umfasst:

ein Beurteilungsmittel (20) zum Beurteilen,
wenn eine Eingabe oder Ausgabe von Daten in
die oder von der Eingabe-/Ausgabeeinrichtung
erforderlich ist, ob die Batterierestmenge, die
von dem Batterierestmengen-Messmittel ge-
messen wird, ausreichend ist, um eine derartige
erforderliche Eingabe oder Ausgabe von Daten
mit dem Stromverbrauch, der in dem Stromver-
brauch-Registrierungsmittel registriert ist, aus-
zuftihren; und

ein Eingabe-/Ausgabe-Erlaubnismittel (16a -
16¢), um der Eingabe-/Ausgabeeinrichtung zu
erlauben, die Eingabe oder Ausgabe von Daten
auszufiihren, wenn das Beurteilungsmittel be-
urteilt, dass die Batterierestmenge ausreichend
ist.

Informationsendeinrichtung nach Anspruch 1, wobei
ein Stromverbrauch der Eingabe-/Ausgabeeinrich-
tung abhangig von einer Einstellung des Antriebs-
mittels variiert wird;

das Antriebsmittel den Stromverbrauch der Einga-
be-/Ausgabeeinrichtung fiir jede Einstellung spei-
chert;

die Informationsendeinrichtung lberdies umfasst;
ein Einstellungsénderungsmittel zum Andern der
Einstellung des Antriebsmittels, wenn das Beurtei-
lungsmittel beurteilt, dass die Batterierestmenge
nicht ausreichend ist; und

ein Reregistrierungsmittel, um in dem Stromver-
brauchs-Registrierungsmittel den Stromverbrauch
zu registrieren, der in dem Antriebsmittel gespei-
chert ist, entsprechend einer Einstellung, die von
dem Einstellungsanderungsmittel geandert wird.

Informationsendeinrichtung nach Anspruch 1, um-
fassend:

ein Stromverbrauch-Messmittel (18) zum Mes-
sen des Stromverbrauchs, wenn das Antriebs-
mittel die Eingabe-/Ausgabeeinrichtung be-
treibt;

wobei das Stromverbrauch-Registrierungsmittel
(30) angepasst ist, um den Stromverbrauch zu regi-
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strieren, der von dem Stromverbrauch-Messmittel
gemessen wird.

Informationsendeinrichtung nach einem der Anspru-
che 1 bis 3, wobei
das Beurteilungsmittel umfasst:

ein Fertigstellungszeit-Berechnungsmittel zum
Berechnen der Zeit, die zum Fertigstellen der
erforderlichen Eingabe oder Ausgabe von Da-
ten in die oder aus der Eingabe-/Ausgabeein-
richtung erforderlich ist;

ein Betriebszeit-Berechnungsmittel, um eine
kontinuierliche Betriebszeit der Eingabe-/Aus-
gabeeinrichtung mit dem Stromverbrauch, der
in dem Stromverbrauchs-Registrierungsmittel
in der von dem Batterierestmengen-Messmittel
gemessenen Batterierestmenge registriert ist,
zu berechnen; und

ein Vergleichsmittel, um die Zeit, die von dem
Fertigstellungszeit-Berechnungsmittel berech-
net wird, mit der Zeit zu vergleichen, die von
dem Betriebszeit-Berechnungsmittel berechnet
wird.

Informationsendeinrichtung nach einem der Anspr-
che 1 bis 4, wobei

die Eingabe-/Ausgabeeinrichtung mehrfach bereit-
gestellt ist;

das Antriebsmittel fiir jede der Eingabe-/Ausgabe-
einrichtungen entsprechend vorgesehen ist;

das  Stromverbrauch-Registrierungsmittel den
Stromverbrauch speichert, der in jedem der An-
triebsmittel gespeichert ist, die den Eingabe-/Aus-
gabeeinrichtungen oder den Antriebsmitteln zuge-
ordnet sind; und

das Beurteilungsmittel beurteilt, ob der Stromver-
brauch, der der Eingabe-/Ausgabeeinrichtung oder
dem Antriebsmittel zum Ausfuhren der erforderli-
chen Eingabe oder Ausgabe von Daten zugeordnet
ist, ausreichend ist, um die erforderliche Eingabe
oder Ausgabe von Daten auszufiihren.

Eingabe-/Ausgabesteuerverfahren zum Steuern ei-
ner Eingabe-/Ausgabeeinrichtung, die durch eine
Batterie angetrieben wird und von einem Treiber ge-
steuert wird, worin der Stromverbrauch einer ent-
sprechenden Eingabe-/Ausgabeeinrichtung gespei-
chert ist, umfassend:

einen  Stromverbrauch-Registrierungsschritt
zum Registrieren des Stromverbrauchs der Ein-
gabe-/Ausgabeeinrichtung, die in dem Treiber
gespeichert ist;

einen Batterierestmengen-Messschritt zum
Messen der Batterierestmenge, wenn eine Ein-
gabe oder Ausgabe von Daten in die oder von
der Eingabe-/Ausgabeeinrichtung erforderlich
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ist;
dadurch gekennzeichnet, dass es umfasst:

einen Beurteilungsschritt zum Beurteilen, ob die
Batterierestmenge, die von dem Batterierest-
mengen-Messschritt gemessen wird, ausrei-
chend ist, um eine derartige erforderliche Ein-
gabe oder Ausgabe von Daten mit dem in dem
Stromverbrauch-Registrierungsschritt regi-
strierten Stromverbrauch auszufiihren, oder
nicht; und

einen Erlaubnisschritt zum Antreiben des Trei-
bers, um der Eingabe-/Ausgabeeinrichtung zu
erlauben, die Eingabe oder Ausgabe von Daten
auszufiihren, wenn der Beurteilungsschritt be-
urteilt, dass die Batterierestmenge ausreichend
ist.

Eingabe-/Ausgabesteuerverfahren nach Anspruch
6, wobei

ein Stromverbrauch der Eingabe-/Ausgabeeinrich-
tung abhéangig von einer Einstellung des Treibers
variiert wird;

der Treiber den Stromverbrauch der Eingabe-/Aus-
gabeeinrichtung fur jede Einstellung speichert;
wobei das Eingabe-/Ausgabesteuerverfahren wei-
terhin umfasst;

einen Einstellungsénderungsschritt zum Andern der
Einstellung des Treibers, wenn der Beurteilungs-
schritt beurteilt, dass die Batterierestmenge nicht
ausreichend ist; und

einen Stromverbrauch-Reregistrierungsschritt zum
Ersetzen und erneuten Registrieren des Stromver-
brauchs, derin dem Treiber gespeichertist, entspre-
chend einer Einstellung, die durch den Einstellungs-
anderungsschritt fir den in dem Registrierungs-
schritt registrierten Stromverbrauch geéndert wird.

Eingabe-/Ausgabesteuerverfahren nach Anspruch
6, umfassend:

einen Stromverbrauch-Messschritt zum Mes-
sen des Stromverbrauchs, wenn der Treiber die
Eingabe-/Ausgabeeinrichtung betreibt;

wobei in dem Stromverbrauch-Registrierungsschritt
der von dem Stromverbrauch-Messschritt gemesse-
ne Stromverbrauch registriert wird.

Speichermedium zum Speichern eines Programms
zum Umsetzen eines Eingabe-/Ausgabesteuerver-
fahrens nach einem der Anspriiche 6 bis 8.

Revendications

Dispositif terminal d’information alimenté par une
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batterie, comprenant :

un dispositif d’entrée/sortie (15a-15c) ;

des moyens de mesure de quantité restante de
batterie (17) pour mesurer une quantité restante
de ladite batterie (14) ;

des moyens de pilotage (21a-21c) pour action-
ner ledit dispositif d’entrée/sortie et mémoriser
la consommation d’électricité dudit dispositif
d’entrée/sortie lorsque ledit dispositif d’entrée/
sortie est actionné ;

des moyens d’enregistrement de consomma-
tion d’électricité (30) pour enregistrer la consom-
mation d’électricitt mémorisée dans lesdits
moyens de pilotage;

caractérisé en ce que ledit dispositif terminal d’in-
formation comprend :

des moyens de jugement (20) pour juger, lors-
qgu’une entrée ou une sortie de données dans
ou a partir dudit dispositif d’entrée/sortie est re-
quise, si ladite quantité restante de batterie me-
surée par lesdits moyens de mesure de quantité
restante de batterie est suffisante ou non pour
mettre en oeuvre cette entrée ou cette sortie re-
quise de données compte tenu de ladite con-
sommation d’électricité enregistrée dans lesdits
moyens d’enregistrement de consommation
d’électricité ; et

des moyens d’autorisation d’entrée/sortie (16a-
16¢) pour autoriser ledit dispositif d’entrée/sortie
a mettre en oeuvre ladite entrée ou ladite sortie
de données lorsque lesdits moyens de jugement
jugent que ladite quantité restante de batterie
est suffisante.

Dispositif terminal d’'information selon la revendica-
tion 1, dans lequel

une consommation d’électricité dudit dispositif d’en-
trée/sortie est modifieée en fonction d’'une configura-
tion desdits moyens de pilotage ;

lesdits moyens de pilotage mémorisent la consom-
mation d’électricité dudit dispositif d’entrée/sortie
pour chaque configuration ;

ledit dispositif terminal d’information comprend, en
outre:

des moyens de modification de configuration
pour modifier la configuration desdits moyens
de pilotage lorsque lesdits moyens de jugement
jugent que ladite quantité restante de batterie
est insuffisante ; et

des moyens de ré-enregistrement pour enregis-
trer, dans lesdits moyens d’enregistrement de
consommation d’électricité, la consommation
d’électricité mémorisée dans lesdits moyens de
pilotage qui correspond a une configuration
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ayant été modifiée par lesdits moyens de modi-
fication de configuration.

3. Dispositif terminal d’information selon la revendica-

tion 1, comprenant :

des moyens de mesure de consommation
d’électricité (18) pour mesurer la consommation
d’électricité lorsque lesdits moyens de pilotage
actionnent ledit dispositif d’entrée/sortie ;
lesdits moyens d’enregistrement de consom-
mation d’électricité (30) étant congus pour en-
registrer la consommation d’électricité mesurée
par lesdits moyens de mesure de consomma-
tion d’électricité.

4. Dispositifterminal d’'information selon I'une quelcon-

que des revendications 1 a 3, dans lequel
lesdits moyens de jugement comprennent :

des moyens de calcul de durée d’exécution pour
calculer une durée nécessaire a I'exécution de
ladite entrée ou de ladite sortie requise de don-
nées dans ou a partir dudit dispositif d’entrée/
sortie ;

des moyens de calcul de durée de fonctionne-
ment pour calculer une durée de fonctionne-
ment continue dudit dispositif d’entrée/sortie
compte tenu de la consommation d’électricité
enregistrée dans lesdits moyens d’enregistre-
ment de consommation d’électricité, dans les li-
mites de ladite quantité restante de batterie me-
surée par lesdits moyens de mesure de quantité
restante de batterie ; et

des moyens de comparaison pour comparer la-
dite durée calculée par lesdits moyens de calcul
de durée d’exécution avec ladite durée calculée
par lesdits moyens de calcul de durée de fonc-
tionnement.

Dispositif terminal d’'information selon I'une quelcon-
que des revendications 1 a 4, dans lequel

ledit dispositif d’entrée/sortie est prévu de fagon
multiple ;

lesdits moyens de pilotage sont prévus pour chacun
desdits dispositifs d’entrée/sortie, de maniére
correspondante ;

lesdits moyens d’enregistrement de consommation
d’électricité mémorisent la consommation d’électri-
cité mémorisée dans chacun desdits moyens de pi-
lotage associés auxdits dispositifs d’entrée/sortie ou
auxdits moyens de pilotage ; et

lesdits moyens de jugement jugent si la consomma-
tion d’électricité associée audit dispositif d’entrée/
sortie ou auxdits moyens de pilotage pour mettre en
oeuvre ladite entrée ou ladite sortie requise de don-
nées est suffisante ou non pour mettre en oeuvre
ladite entrée ou ladite sortie requise de données.
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6. Procédé de commande d’entrée/sortie pour com-

mander un dispositif d’entrée/sortie alimenté parune
batterie et commandé par un circuit pilote dans le-
quel la consommation d’électricité d'un dispositif
d’entrée/sortie correspondant est mémorisée, com-
prenant:

une étape d’enregistrement de consommation
d’électricité pour enregistrer la consommation
d’électricité dudit dispositif d’entrée/sortie mé-
morisée dans ledit circuit pilote ;

une étape de mesure de quantité restante de
batterie pour mesurer ladite quantité restante de
batterie lorsqu’une entrée ou une sortie de don-
nées dans ou a partir dudit dispositif d’entrée/
sortie est requise ;

caractérisé en ce que le procédé comprend :

une étape de jugement pour juger si ladite quan-
tité restante de batterie mesurée par ladite étape
de mesure de quantité restante de batterie est
suffisante ou non pour mettre en oeuvre cette
entrée ou cette sortie requise de données comp-
te tenu de ladite consommation d’électricité en-
registrée au cours de ladite étape d’enregistre-
ment de consommation d’électricité ; et

une étape d’autorisation pour instruire ledit cir-
cuit pilote de permettre audit dispositif d’entrée/
sortie de mettre en oeuvre ladite entrée ou ladite
sortie de données lorsque ladite étape de juge-
ment juge que ladite quantité restante de batte-
rie est suffisante.

Procédé de commande d’entrée/sortie selon la re-
vendication 6, dans lequel

une consommation d’électricité dudit dispositif d’en-
trée/sortie est modifiée en fonction d’'une configura-
tion dudit circuit pilote ;

ledit circuit pilote mémorise la consommation d’élec-
tricité dudit dispositif d’entrée/sortie pour chaque
configuration ;

ledit procédé de commande d’entrée/sortie com-
prend, en outre :

une étape de modification de configuration pour
modifier la configuration dudit circuit pilote lors-
que ladite étape de jugement juge que ladite
quantité restante de batterie est insuffisante ; et
une étape de ré-enregistrement de consomma-
tion d’électricité pour substituer et ré-enregistrer
la consommation d’électricité mémorisée dans
ledit circuit pilote qui correspond a une configu-
ration ayant été modifiée par ladite étape de mo-
dification de configuration pour la consomma-
tion d’électricité enregistrée au cours de ladite
étape d’enregistrement.

10

15

20

25

30

35

40

45

50

55

12

8. Procédé de commande d’entrée/sortie selon la re-

vendication 6, comprenant :

une étape de mesure de consommation d’élec-
tricité pour mesurer la consommation d’électri-
cité lorsque ledit circuit pilote actionne ledit dis-
positif d’entrée/sortie ;

au cours de ladite étape d’enregistrement de
consommation d’électricité, enregistrement de
la consommation d’électricité mesurée par ladi-
te étape de mesure de consommation d’électri-
cité.

9. Supportde mémoire pour mémoriser un programme

destiné a exécuter un procédé de commande d’en-
trée/sortie selon I'une quelconque des revendica-
tions 6 a 8.
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